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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an ignition plug inspecting 
method wherein an ignition plug is inspected while it is attached to 
an engine. 

SOLUTION: A discharge gap collapse and insulator breakage are 
inspected based on the value of form parameter Sn(=Vn/Tn) which 
is calculated with a voltage parameter Vn which is a mean value of 
primary voltage VI during spark discharge of an ignition plug 10, 
especially when the spark discharge is mainly inductive discharge, 
and a time parameter Tn which is the time length of the inductive 
discharge. Since the engine on which the ignition plug 10 is mounted 
is inspected in the state where a crank shaft is rotated by a motor 
40 or in standstill, an inspection method and an inspection system 
configuration are simple, compared to where inspection is performed 
by firing, for improved precision in inspection result. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ignition plug inspection approach characterized by impressing sufficient electrical potential difference 
for making it discharge to an ignition plug, detecting the amount of electrical-potential-difference relation relevant 
to the electrical potential difference, and judging the condition of an ignition plug based on the detection result 
without supplying a fuel to the engine where an ignition plug is attached to an engine. 

[Claim 2] The ignition plug inspection approach characterized by impressing sufficient electrical potential difference 
for making it discharge, detecting one [ at least ] height of the primary voltage in that case, and secondary voltage, 
and judging the condition of an ignition plug based on the detection result at least with the discharge voltage 
impression equipment which makes the ignition plug generate high-pressure secondary voltage from the primary 
voltage based on primary voftage where an ignition plug is attached to an engine. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of inspecting, where an ignition plug is especially 
attached to an engine about the inspection approach of an ignition plug of detecting a poor condition, such as a poor 
discharging gap of an ignition plug, and a poor insulator. 
[0002] 

[Description of the Prior Art] Since it is easy to generate on the occasion of attachment by the engine, as for the 
poor condition of an ignition plug, it is desirable to carry out, after attaching an ignition plug to an engine. The 
method of detecting the discharging gap of an ignition plug in the condition of having attached to the engine is 
indicated by JP.50-74034A This approach detects the discharging gap of an ignition plug based on the duration of 
the inductive discharge section which detects and is contained in the detected secondary voltage with the detection 
probe of dedication of the secondary voltage of an ignition coil, rotating an engine by itself by combustion of a fuel. 
[0003] 

[Object of the Invention, a technical-problem solution means, an operation, and effectiveness] If this discharging gap 
detection approach is used, an ignition plug can be inspected in the condition of having attached to the engine. 
However, since this approach is the so-called firing inspection and is what inspects a discharging gap only based on 
discharge duration, it is hard to be called sufficient thing, a pressure [ in / in the discharge in an ignition plug / the 
discharging gap circumference ], and gaseous mixture — although influenced of concentration — a gas flow intense 
in a cylinder in the state of firing — existing — the pressure of the discharging gap circumference, and gaseous 
mixture — since fluctuation of concentration is large — the detection precision of a discharging gap — enough — 
**** — it cannot say. moreover, the demand cannot be filled although ** of a discharging gap and the unsuitable 
thing for which it does not come to see but inspection of an ignition plug can be conducted about a poor condition, 
such as a poor insulator, are desirable. This invention is made considering acquiring the inspection approach better 
than the ignition plug inspection approach of having used the discharging gap detection approach of a publication for 
above-mentioned JP.50-74034.A as a technical problem. 

[0004] And the inspection approach of the ignition plug concerning this invention is in the condition which attached 
the ignition plug to the engine, without supplying a fuel to the engine, it impresses sufficient electrical potential 
difference for making it discharge to an ignition plug, detects the amount of electrical-potential-difference relation 
relevant to the electrical potential difference, and is characterized by judging the condition of an ignition plug based 
on the detection result. 

[0005] This inspection approach contains the mode which maintains the pressure in a cylinder at atmospheric 
pressure mostly, and performs it, and the mode performed by raising from atmospheric pressure. Moreover, the 
mode performed in the condition of having made the engine standing it still, and the mode performed carrying out 
the rotation drive of the engine with an outdrive unit are included. It is carried out in order that the rotation drive by 
the outdrive unit may put an engine on the condition near a firing condition, without being accompanied by 
combustion of a fuel, and it also enables it to, use the own ignition system of an engine as some test equipment, of 
course if needed to heighten the pressure in a cylinder. However, if it is only heightening the pressure in a cylinder, 
while blockading at least one side of a suction port and an exhaust air port and intercepting from atmospheric air, 
for example, it is possible also by supplying pressurization gases, such as pressurization air, to the blockaded port 
from an outer pressure power unit. 

[0006] the above — since in any case it is carried out without supplying a fuel to an engine — gaseous mixture — 
the effect of concentration is eliminated. Since it becomes small rather than a gas flow in a cylinder can set in the 
firing condition even when a rotation drive is carried out with an outdrive unit, of course when moreover carried out 
by maintaining an engine at a quiescent state, and carried out, the pressure fluctuation of the discharging gap 
circumference of an ignition plug becomes small. Therefore, the detection precision of a discharging gap improves 
and the dependability of ignition plug inspection improves. In the mode by which at least one side of primary voltage 
and secondary voltage and said discharge duration of the discharge voltage impression equipment made to generate 
high-pressure secondary voltage from the primary voltage especially based on primary voltage are detected as an 
amount of electrical-potential -difference relation, since there is much information acquired, the dependability of 
inspection improves further, moreover, the voice by which discharge duration is not detected although at least one 
side of primary voltage and secondary voltage is detected — it also sets like, and by detection of the average of an 
electrical potential difference, change inclination, a change wave, etc., it is more possible than the case where it is 
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based only on discharge duration to acquire much information, and the dependability of inspection improves also in 
this case. 

[0007] The another ignition plug inspection approach concerning this invention is in the condition which attached the 
ignition plug to the engine, and is characterized by to impress sufficient electrical potential difference for making it 
discharge, to detect one [ at least ] height of the primary voltage in that case, and secondary voltage, and to judge 
the condition of an ignition plug based on the detection result at least with the discharge-voltage impression 
equipment which makes the ignition plug generate high-pressure secondary voltage from the primary voltage based 
on primary voltage. According to this inspection approach, it is more possible than the case where it is based only 
on discharge duration as well as the case where at least one side of said primary voltage and secondary voltage is 
detected to acquire much information, and the effectiveness that the dependability of inspection improves is 
acquired. In addition, this invention does not eliminate inspecting an ignition plug in an engine firing condition, or 
performing detection of discharge duration. 
[0008] 

[Supplementary information of invention] Besides a mode given in each above-mentioned claim, the following mode 
can carry out this invention. The mode of operation is indicated as an embodiment term of the same format as a 
claim for convenience. However, the embodiment term which is further subordinate to the embodiment term 
subordinate to two or more claims or embodiment terms shall not restrict that it can read about all the claims of 
these plurality, or embodiment terms, but shall be read only about the term which does not produce conflict 
logically. 

(1 ) The ignition plug inspection approach according to claim 1 or 2 characterized by performing impression of said 
electrical potential difference, rotating said engine with an outdrive unit. 

(2) The ignition plug inspection approach of any one publication of claims 1 and 2 and the embodiment term 1 
characterized by performing impression of said electrical potential difference where said engine is stopped. The 
embodiment subordinate to the embodiment term 1 carries out both rotation condition inspection processes 
performed rotating the quiescent-state inspection process and engine which inspect an ignition plug in the condition 
of having made the engine standing it still. The information which will be acquired if both are carried out becomes 
abundance, and the item which can be inspected increases, or the dependability of inspection improves. 

(3) Claims 1 and 2 characterized by maintaining the pressure in the cylinder of said engine at atmospheric pressure, 
and performing impression of said electrical potential difference, the embodiment term 1 , the ignition plug inspection 
approach of any one publication of two. Although it is the inspection approach performed by a subject stopping an 
engine, it is also possible to carry out carrying out the rotation drive of the engine with an outdrive unit What is 
necessary is for a certain means to maintain at least one side of an intake valve and an exhaust air bulb at an open 
condition, and just to rotate an engine. It enables it to use the ignition system of an engine own [ for example, ] as 
some test equipment Moreover, it also becomes possible to detect the abnormalities of the ignition system, 
eliminating the effect of pressure fluctuation. 

(4) Claims 1 and 2 characterized by performing impression of said electrical potential difference where the pressure 
in the cylinder of said engine is heightened from atmospheric pressure, the embodiment term 1 , or the ignition plug 
inspection approach of any one publication of three. The embodiment subordinate to the embodiment term 3 is a 
mode which performs impression of an electrical potential difference in both the condition of having raised from the 
condition of having maintained the pressure in a cylinder at atmospheric pressure, and atmospheric pressure, the 
information which is acquired according to this mode becomes abundance, and the item which can be inspected 
increases, or its dependability of inspection improves. For example, both a poor discharging gap and a poor insulator 
are easily detectable. 

(5) The ignition plug inspection approach given in the embodiment term 4 characterized by being in the condition as 
the condition of the pressure at the time of the ignition at the time of an engine rotating by explosion of a fuel that 
the condition of having heightened the pressure in said cylinder from the atmospheric pressure is the same. 

(6) Claim 1 in which the amount of electrical-potential-difference relation contains one [ at least ] height of the 
primary voltage in the case of the electrical-potential-difference impression by the discharge voltage impression 
equipment made to generate high-pressure secondary voltage from the primary voltage based on primary voltage, 
and secondary voltage, the embodiment term 1, or the ignition plug inspection approach of any one publication of 
five. 

(7) The ignition plug inspection approach according to claim 2 that detection of one [ at least ] height of said 
primary voltage and secondary voltage is performed in the condition that said engine is rotating by itself by 
combustion of a fuel. 

(8) Claims 1 and 2 which include further the process which detects the duration of said discharge, the embodiment 
term 1 . or the ignition plug inspection approach of any one publication of seven. 

(9) The ignition plug inspection approach given in the embodiment term 8 to which said judgment is carried out 
based on one [ at least ] average of said primary voltage and secondary voltage, and a ratio with said discharge 
duration. 

(10) The ignition plug test equipment containing the discharge-voltage impression equipment which is equipment 
which inspects the condition of an ignition plug, without supplying a fuel to the engine where an ignition plug is 
attached to an engine, and impresses sufficient electrical potential difference for making it discharge to an ignition 
plug, and the judgment equipment which detect the amount of electrical-potential-difference relation relevant to the 
applied voltage, and judge the condition of an ignition plug based on the detection result 
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(11) The ignition plug test equipment containing the judgment equipment which is equipment which inspects the 
condition of the ignition plug, detects one [ at least ] height of the discharge-voltage impression equipment which 
makes said ignition plug generate secondary voltage more sufficient than the primary voltage for making high- 
pressure discharge perform based on primary voltage, and the primary voltage in the case of the discharge and 
secondary voltage, and judges the condition of an ignition plug based on the detection result at least where an 
ignition plug is attached to an engine. 
[0009] 

[Embodiment of the Invention] Hereafter, the ignition plug inspection approach which is the operation gestalt of this 
invention is explained with the suitable check system for the operation. The check system of this operation gestalt 
is set like an engine erector, and can inspect independently existence a poor discharging gap and a poor insulator, 
respectively. [ with the poor condition of an ignition plug ] Both drawing 1 is drawings showing the ignition plug 10 in 
the condition that there are not a poor discharging gap and a poor insulator. A discharging gap is the gap of a center 
electrode 12 and an earth electrode 14. Drawing expanded near the discharging gap is also shown in drawing 1 , and 
the magnitude of a discharging gap is shown by g. In addition, it calls attaching being attached to the engine in the 
condition which showed in drawin g 1 in the condition with a normal group. 

[0010] Drawing 2 is drawing in which a discharging gap shows an example of the faulty ignition plug 10. Drawing 
expanded near the discharging gap also to drawing 2 is shown. The magnitude of a discharging gap is g\ According to 
the cause of colliding with an engine in fall of an ignition plug 10, and the case of attachment a poor discharging gap 
is produced, when an earth electrode 14 deforms plastically. In the example shown in drawing 2 , the tip of an earth 
electrode 14 is made to approach a center electrode 12, and the discharging gap is small as compared with the 
condition which showed in drawingl (g<g). This poor discharging gap is called discharging gap crushing. An engine 
stops being able to explode easily, so that a discharging gap is small. If this does not have the enough magnitude of 
a discharging gap, it is because a flame nucleus required in order that combustion may grow cannot be formed. 
[001 1] Drawing 3 is drawing showing an example of the ignition plug 10 which has a poor insulator. A poor insulator 
is in the condition which the pinhole, the crack, etc. have produced in the insulator 1 6 which insulates a center 
electrode 1 2 and an earth electrode 1 4. Although most pinholes are produced at the time of manufacture of an 
insulator 1 6, a crack is generated according to the unusual force applied to fall of not only the time of manufacture 
of an insulator 16 but the ignition plug 10, the collision with the engine in the case of attachment, and the insulator 
1 6 in the case of attachment. When a pinhole and a crack are large, leakage of energy occurs. For example, since 
the shell 18 of an ignition plug 10 is in the condition attached to the engine and it is grounded like an earth electrode 
14, depending on the case, discharge may take place between a center electrode 12 and shell 18 through the pinhole 
and crack of an insulator 1 6 (after-mentioned). A defect of an insulator 1 6 to whom this discharge takes place is 
called a poor insulator. 

[0012] Drawing 4 is the outline block diagram showing the check system which can inspect discharging gap crushing 
and a poor insulator independently, respectively. Here, inspection of a discharging gap is possible that it can inspect 
independently irrespective of the existence of a poor insulator, and the inspection result of a poor insulator means 
not being influenced by the condition of a discharging gap. This check system contains test equipment 20 and a 
control unit 24 as a main component Test equipment 20 contains an ignition coil 30, a transistor 32, ignition control 
equipment 36, judgment equipment 38, and a motor 40. The ignition coil 30 is equipped with the primary coil 42 and 
the secondary coil 44. It connects mutually and the end of these coils is connected to the voltage source (electrical 
potential difference VSS). In addition, in drawing 4 f although 1 set of group of a transistor 32, an ignition coil 30, and 
an ignition plug 10 is shown, the inspected engine 48 of this operation gestalt is the thing of the gestalt in which only 
the number of gas columns and the same number contain these groups. Only 1 set in those groups is shown in 
drawjng 4 . The other end of a primary coil 42 is connected to the collector C of a transistor 32. Let the electrical 
potential difference of this connection part be primary voltage VI. The emitter E of a transistor 32 is grounded and 
Base B is connected to ignition control equipment 36 and judgment equipment 38. The other end of a secondary coil 
44 is connected to the center electrode 12 of an ignition plug 10 by the high tension cord. Let the electrical 
potential difference of this connection part be secondary voltage V2. Spark discharge is made to generate in the 
discharging gap of an ignition plug 10 by this secondary voltage V2. Discharge voltage impression equipment is 
constituted by these ignition coils 30, a transistor 32, and ignition control equipment 36. 

[0013] A control unit 24 supplies control signals CTRLC and CTRLJ to ignition control equipment 36 and judgment 
equipment 38, respectively. There are two kinds of signals in a control signal CTRLC and a control signal CTRLJ, 
respectively. The first thing is the control signal CTRLC 1 and control signal CTRLJ 1 which are outputted in case 
the existence of discharging gap crushing is inspected, and the second thing is the control signal CTRLC2 and 
control signal CTRLJ2 for inspecting the existence of a poor insulator. First the case where a control signal 
CTRLC 1 and a control signal CTRLJ 1 are supplied is explained. A control unit 24 supplies a control signal CTRLC 1 
to ignition control equipment 36, when inspecting discharging gap crushing. 

[0014] In addition, the engine with which the transistor 32 and the ignition coil 30 are contained at a time only for 
one, respectively also exists [ a transistor 32 and an ignition coil 30 / an ignition plug 10 and ****** rare ****** ] 
in the inspected engine 48 of this operation gestalt as mentioned above. The engine of the format that one 
secondary coil 44 is made to flow alternatively in the center electrode 12 of two or more ignition plugs 10 by the 
distributor is the example, in such a case — for example, each center electrode 12 of two or more ignition plugs 10 
connects with one secondary coil 44 alternatively through the relay with contact of high withstand voltage of an 
ignition plug 10 and the same number, a solid state relay, etc., respectively — having — you may make . If it is made 
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such a configuration, only the ignition plug 10 set as the object of inspection can be made to generate spark 
discharge by controlling electrically conditions, such as a relay with contact and a solid state relay. 
[0015] Ignition control equipment 36 supplies rectangular pulse MPLS to Base B and the judgment equipment 38 of 
a transistor 32. shortly after receiving a control signal CTRLC1. At this time, the gas column to which the ignition 
plug 10 corresponding to the transistor 32 to which rectangular pulse MPLS is supplied is attached is made into the 
condition that at least one side of an intake valve and an exhaust air bulb opened. That is, let the pressure around a 
discharging gap be atmospheric pressure. Although this is beforehand carried out by rotating a motor 40, as for a 
motor 40, it is desirable to have servo mechanism so that angle of rotation of a crankshaft can be changed into 
arbitration. Rectangular pulse MPLS is supplied only to any one of the transistors which exist corresponding to each 
gas column (transistor 32 shown in drawing 4 here). The ignition plug 10 corresponding to the transistor 32 to which 
rectangular pulse MPLS is supplied is set as the object of inspection. In order to inspect all ignition plugs, 
rectangular pulse MPLS needs to be separately supplied to all transistors. On the other hand, although he is trying 
to be supplied at judgment equipment 38 in rectangular pulse MPLS supplied to each transistor, respectively [ all J, 
about the function, it mentions later. If rectangular pulse MPLS is supplied to the base B of a transistor 32, the 
transistor 32 in time amount TINT equivalent to the pulse width of the rectangular pulse MPLS will flow, and it will 
return to the non-switch-on after time amount TINT progress. According to it. primary voltage V1 is changed by the 
complicated wave as shown in drawin g 5 . In addition, both the waves shown in aVawing. 5 are waves of the primary 
voltage V1 in a condition with a normal group without discharging gap crushing and a poor insulator, and are later 
mentioned about a wave in case the poor condition of these ignition plugs exists. In the ignition plug inspection 
approach of this operation gestalt, inspection is conducted based on change of the primary voltage V1 after time 
amount TINT is completed so that it may mention later, but since the absolute value of primary voltage V1 and 
secondary voltage V2 is proportional mostly after time amount TINT is completed, the same result can be obtained 
even if it inspects based on secondary voltage V2. However, since in a case usual in secondary voltage V2 it 
amounts to 10,000 volts or more, and the withstand voltage engine performance required of a measuring machine 
machine is large, the configuration of check system becomes complicated and cost also becomes high, in this 
operation gestalt it is made to be carried out in inspection based on primary voltage VI. 

[0016] The electromagnetic energy accumulated in the primary coil 42 into time amount TINT is consumed mainly by 
the spark discharge in an ignition plug 10 after termination of time amount TINT. At the beginning, as shown in 
drawing 5 , the so-called capacity discharge occurs, and a secondary circuit is formed in secondary [ of an ignition 
coil 30 ] of this capacity discharge. Since an electrical potential difference required since capacity discharge is 
started is an electrical potential difference (early dielectric breakdown voltage) required in order to make discharge 
start in the condition that the secondary circuit is not yet formed, it turns into a big electrical potential difference. 
As the wave was shown in drawi_ng_5 , secondary voltage V2 will show a momentarily high electrical potential 
difference at the time of initiation of capacity discharge. In addition, although the wave shown in drawing ^ is a wave 
of primary voltage VI. the wave of the outline of secondary voltage V2 is indirectly observed by the transformer 
coupling of a primary coil 42 and a secondary coil 44 as a wave of primary voltage VI as mentioned above (except 
for time amount TINT). 

[0017] The so-called inductive discharge arises succeedingly in capacity discharge. Since inductive discharge is 
started where a secondary circuit is already formed of capacity discharge, as shown in drawing _5 . the primary 
voltage VI observed as compared with capacity discharge serves as a low value. As for the inside of an induction 
charging time value, in order that the accumulated electromagnetic energy may decrease gradually, the primary 
voltage V1 observed also decreases gradually, the primary vortage V1 observed in the culmination of inductive 
discharge — a short time — it increases again. In order that this may be formed of capacity discharge, and 
formation of the secondary circuit inherited by inductive discharge may destabilize it with reduction of the energy of 
inductive discharge and it may make inductive discharge continue, it is because the high secondary voltage V2 is 
needed. After inductive discharge is completed, both the primary voltage V1 and the secondary voltage V2 return to 
the vortage source electrical potential difference VSS. 

[0018] If a control signal CTRLJ1 is supplied to judgment equipment 38 from a control unit 24. judgment equipment 
38 will perform judgment processing based on primary voltage VI. and will output a result to a control unit 24. About 
the contents of this judgment processing, it mentions later. 

[0019] The 2nd thing of the control signal CTRLC supplied to ignition control equipment 36 and judgment equipment 
38 from a control unit 24 and a control signal CTRLJ is the control signal CTRLC 2 and control signal CTRLJ2 which 
are supplied in case a poor insulator is inspected. In case a control unit 24 outputs these control signals CTRLC2 
and control signals CTRLJ2. a motor 40 is beforehand rotated with a fixed rotational speed. As it is indicated in 
drawing 6 as the inspected engine 48 and a motor 40. it is carried in both the bases 52. The crankshaft of the 
inspected engine 48 and the rotation shaft of a motor 40 are connected by coupling 54 and the drive shaft 56. The 
drive shaft 56 is held where only rotation is permitted by two bearing 58. The outdrive unit is constituted by these 
motors 40, the base 52, coupling 54, and drive shaft 56 grade. The so-called motoring will be performed by rotating a 
motor 40. Inspection of the poor insulator of this operation gestalt is a kind of the inspection based on motonng. If a 
control signal CTRLC2 is received, whenever ignition control equipment 36 will receive the TDC signal outputted 
from the inspected engine 48, it is the timing determined based on the generating stage of the TDC signal, the 
rotational speed of the crankshaft by the motor 40. and the location of a gas column where the ignition plug 10 
which is the object of inspection is attached, and outputs rectangular pulse MPLS. Let this timing be the timing from 
which the pressure in a cylinder serves as max mostly. A TDC signal shall be outputted once, whenever it is the 
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output of the crank angle sensor which was attached in the inspected engine 48 and which is not illustrated and a 
crank angle rotates 360 degrees here. It is outputted to the timing to which the piston of the gas column to which 
the ignition plug 10 which is the object of inspection is attached was located in near the top dead center (TDC), and 
both inhalation of air and an exhaust air bulb have closed rectangular pulse MPLS. 

[0020] The reason inspection of a poor insulator is carried out based on motoring is for raising the pneumatic 
pressure near the discharging gap part of an ignition plug 10. Generally, these [ for initiation of two inter-electrode 
spark discharge in a gas (it is not for continuation) ] two inter-electrode potential difference (the spark discharge 
starting potential VS is called) is influenced of the pressure of a surrounding gas. This is known as Paschens law. 
Paschens law in case a surrounding gas is air is shown by the graph shown in drawin g 7 . product p-d with the value 
the axis of abscissa of drawing 7 indicates the distance d between the pressure p of air, a center electrode 12, and 
an earth electrode 14, i.e., the magnitude of a discharging gap, to be — it is — an axis of ordinate — spark 
discharge starting potential VS it is . The curve shown in drawing 7 is the spark discharge starting potential VS. It is 
the spark discharge starting potential VS in the field where the value of p-d is larger than the point Pmin used as 
the minimum (the so-called Paschen ZUMINIMAMU). It is shown that product p-d is proportional mostly. 
[0021] Producing Paschen ZUMINIMAMU in the case of air in atmospheric pressure in d**8 micrometers of 
discharging gaps and spark discharge starting potential VS **325V is known. Generally, the discharging gaps of an 
ignition plug are 0.6mm thru/or about 1.1mm in magnitude, and since the pressure of the air at the time of 
inspection is more than atmospheric air, the value of p-d is larger [ a pressure ] than the value in Paschen 
ZUMINIMAMU enough. Therefore, Paschen s law can be approximated by the following linear expression. 
VS **K-p-d+C ... (1) 

Here, K and C are constants, and in both the cases of air, it becomes a forward value so that clearly from drawing 
7 . It is the spark discharge starting potential VS by which spark discharge will be started since magnitude d of a 
discharging gap is originally regularity if the class of ignition plug 10 is decided. It is thought that it is originally 
proportional to the pressure p of air. 

[0022] (1) It is the spark discharge starting potential VS, so that the pressure p of air will become high, if a formula 
is followed. Spark discharge will be started unless it enlarges. If the pneumatic pressure near the discharging gap of 
an ignition plug 1 0 is raised, initiation of the spark discharge in a discharging gap can be controlled. When the poor 
insulator has arisen using this, the discharge which passes through the part which the pinhole and crack of an 
insulator 16 have produced is started before the spark discharge in a discharging gap. Such a situation may be 
produced by other approaches, such as an approach of drawing not only motoring but the compressed air in a 
cylinder. However, by motoring, when inspection of the condition of components other than the ignition plug about 
the inspected engine 48 is carried out, the above-mentioned situation can be formed easily, using effectively the 
components (outdrive unit etc.) of the check system which the motoring takes. Inspection by motoring can be easily 
carried out as compared with inspection by firing, and since the pressure fluctuation in a cylinder is not intense and 
it becomes an accurate inspection as compared with the case where firing is performed, in many cases, inspection 
of the condition of components other than an ignition plug is carried out by motoring in many cases. In that case, 
inspection of an ignition plug can carry out with inspection of other inspection items. 

[0023] In addition, the maximum of the pressure p of air is the value which is extent to which spark discharge 
happens in a discharging gap, when a poor insulator has not arisen. In inspection of a poor insulator, when a poor 
insulator has not arisen in an ignition plug 10, although change similar to the wave shown in drawin g 5 (or below- 
mentioned drawing 8 ) is shown and the maximum of the primary voltage V1 in capacity discharge becomes larger 
than it in a condition with a normal group, the change of the primary voltage V1 in inductive discharge of primary 
voltage VI is almost the same as that of a condition with a normal group. 

[0024] If a control signal CTRLJ2 is supplied to judgment equipment 38 from a control unit 24, judgment equipment 
38 will perform judgment processing based on primary voltage VI , and will output a result to a control unit 24. About 
the contents of this judgment processing, it mentions later. 

[0025] Drawin g 8 thru/or drawing 10 are the graphs for explanation of the outline of discharging gap crushing of this 
operation gestalt, and the inspection approach of a poor insulator. Drawing 8 is the wave (motoring is not performed) 
of the primary voltage V1 in a condition with a normal group, and drawin g 9 and drawing 10 are the waves of the 
primary voltage VI when only discharging gap crushing has arisen (motoring is not performed), and when the poor 
insulator has arisen, respectively (motoring is performed). The poor plug inspection approach of this operation 
gestalt is based on the time parameter Tn and the electrical-potential-difference parameter Vn which are shown in 
these drawings. A time parameter Tn is a parameter with which the die length of the time amount (electrical- 
potential-difference measurement time amount is called) to time amount which exceeds a threshold VTH2 and 
becomes equal to a threshold VTH2 again is expressed immediately after time amount TINT from the time amount 
to which primary voltage VI becomes equal to a threshold VTH1. In addition, the threshold VTH1 is made into the 
voltage source electrical potential difference VSS in this operation gestalt and let the threshold VTH2 be a slightly 
larger value than an electrical potential difference VSS. The electrical-potential -difference parameter Vn is 
computed by the degree type based on the area A and the time parameter Tn of the field shown by hatching in 
drawing 8 thru/or drawing 1 0 . 
Vn=A/Tn ... (2) 

That is, the electrical-potential-difference parameter Vn is the average of the primary voltage VI within electrical- 
potential-difference measurement time amount 

[0026] As shown in drawing 9 , when discharging gap crushing has arisen, the value of the primary voltage VI in 
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inductive discharge becomes small as compared with a condition with a normal group. If a discharging gap becomes 
small, this is the spark discharge starting potential VS so that clearly from (1) type. It is to become small as 
compared with a condition with a normal group, and to become easy to produce spark discharge. Moreover, a time 
parameter Tn becomes large as compared with a condition with a normal group. If this has the the same amount of 
the electromagnetic energy accumulated in the primary coil 42 in time amount TINT, when the electrical potential 
difference of inductive discharge is low, it is because spark discharge can be maintained so long. Therefore, the 
electrical-potential-difference parameter Vn which is the average of the primary voltage V1 in electrical-potential- 
difference measurement time amount becomes small as compared with a condition with a normal group. 
[0027] As shown in drawing 10 , when the poor insulator has arisen, a reverse inclination is indicated to be the case 
where discharging gap crushing has arisen. That is, the value of the primary voltage VI in inductive discharge 
becomes large as compared with a condition with a normal group, and a time parameter Tn becomes small as 
compared with a condition with a normal group. Therefore, the electrical-potential-difference parameter Vn 
becomes large as compared with a condition with a normal group. In addition, the wave of the primary voltage V1 if it 
adds in piles, when the poor insulator shown in drawing 10 has arisen is acquired after the pressure in a cylinder has 
been heightened by motoring, and the acquired situation differs from the wave when discharging gap crushing shown 
in drawing 9 has arisen. 

[0028] Here, shape parameter Sn expressed with a degree type is introduced further. 
Sn=Vn/Tn ... (3) 

Shape parameter Sn is a parameter which shows the description of the configuration of the outline of the field (area 
A) shown in drawing 8 thru/or drawing 10 by hatching. That is. it considers that this field is the rectangle whose 
width of face is time parameter Tn and whose height is the electrical-potential-difference parameter Vn, and let 
magnitude of the ratio of the height of this rectangle, and width of face be the value of shape parameter Sn. This 
rectangle is a rectangle which was shown in drawing 8 thru/or drawing 10 with the fictitious outline (alternate long 
and short dash line) and from which area is set to A. The value of shape parameter Sn is easily understood that it 
has the relation of a degree type by inspection to the rectangle shown in drawing 8 thru/ or drawing 10 . 
Sn( drawing Jl ) <Sn( drawing 8 ) <Sn ( drawing 10 ) ... (4) 

If this is used, it judges with being discharging gap crushing, when the value of shape parameter Sn is smaller than a 
condition with a normal group ( drawing 8 ) ( drawing 9 ), and when larger ( drawing 10 ) than a condition with a 
normal group, it can judge with an insulator being poor. This operation gestalt inspects a poor plug based on this. In 
addition, ****** can also be inspected only in the electrical-potential-difference parameter Vn instead of shape 
parameter Sn. However, since shape parameter Sn is computed by the ratio of the electrical-potential-difference 
parameter Vn and time parameter Tn which show a reverse change inclination mutually when a poor each point fire 
plug occurs, a S/N ratio becomes large and its inspection by shape parameter Sn is more desirable than the 
inspection only based on the electrical-potential-difference parameter Vn. 

[0029] In addition, when motoring is not performed, spark discharge is generated in a discharging gap. This is the 
same though the poor insulator has arisen. This is because the magnitude of a discharging gap is smaller than the 
distance between the center electrode 12 which passes through the crack of an insulator 16 etc., and shell 18. 
When motoring is not performed, in a discharging gap, spark discharge happens irrespective of the existence of a 
poor insulator. This means that a right inspection result is obtained independently as the existence of a poor 
insulator by inspection of discharging gap crushing. 

[0030] On the other hand, when motoring is performed, the pneumatic pressure around a discharging gap is raised in 
the timing to which discharge is performed. When discharging gap crushing has not arisen, he is trying for the 
discharge between the center electrode 1 2 which passes through the crack of an insulator 1 6 etc., and shell 1 8 to 
take place previously rather than the spark discharge in a discharging gap. However, when the magnitude of a 
discharging gap is small by discharging gap crushing, it does not necessarily become so certainly. Therefore, it shall 
be carried out to the ignition plug 10 judged as discharging gap crushing having not produced inspection of the poor 
insulator in this operation gestalt as a result of inspection of discharging gap crushing. The ignition plug 10 which 
discharging gap crushing has produced needs to be exchanged irrespective of whether the poor insulator has arisen, 
and does not need to conduct inspection of a poor insulator. To the exchanged ignition plug 1 0, processing explained 
above will be performed repeatedly. 

[0031] Drawing 1 1 is a flow chart which shows an example of the contents of the ignition judging processing carried 
out in the interior of the judgment equipment 38 shown in drawing 4 . In addition, the judgment equipment 38 of this 
operation gestalt contains the processing unit which is not illustrated inside, ROM, RAM, etc.. and the program of 
the ignition judging processing shown in drawing 1 1 is stored in the ROM. and it is performed by the processing unit, 
utilizing RAM. In addition, it is also possible for various programs including this ignition judging processing program to 
be memorized by the storage in which ejection, such as a magnetic disk and a magnetic tape, is possible, and for it 
to be read by inspection with a reader in activation, and to make it stored in RAM etc. 

[0032] From ignition control equipment 36, whenever judgment equipment 38 receives the above-mentioned 
rectangular pulse MPLS, it performs ignition judging processing shown in drawing 1 1 . In addition, he is trying to be 
stored at Above RAM by the wave acquisition equipment which the data point of primary voltage VI does not 
illustrate. Moreover, in case this storing is performed, smoothing mentioned later may be performed. Moreover, he is 
trying to give the above-mentioned control signal CTPLJ from a control unit 24 at judgment equipment 38, just 
before receiving rectangular pulse MPLS. Ignition judging processing by the case where judgment equipment 38 
receives the above-mentioned control signal CTRLJ1, and the case where a control signal CTRLJ2 is received 
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Since it is necessary to change the contents a little so that it may mention later, the control signal CTRLJ as a 
control signal for choosing the contents of the processing needs to be received at an early stage rather than the 
receiving timing of rectangular pulse MPLS as a trigger for starting the processing. 

[0033] First, the step 100 (it only expresses SI 00.) It sets to suppose that it is the same about other steps, and the 
counter variable i is initialized by 1. Next, in S102, the value of shape parameter Sn is computed based on the data 
point of the primary voltage VI stored in Above RAM. Next in SI 04, the judgment based on the value of shape 
parameter Sn is performed. When judgment equipment 38 receives a control signal CTRLJ 1 (i.e., when inspection of 
discharging gap crushing is conducted), specifically, it is judged whether the result (this result is stored in a variable 
J1) of the logical operation expressed with the greater than sign of a degree type is TRUE. In addition, motoring is 
not performed in this case. 
J1 <-(Sn0-delta) <=Sn ... (5) 

In addition, SnO is the average of shape parameter Sn about the ignition plug 1 0 in many conditions with a normal 
group. Moreover, delta is a positive number set up beforehand, for example, can be made into the standard deviation 
sigma 3 times the value of being computed in the process in which the above-mentioned average Sn 0 is computed. 
In addition, the minimum value of shape parameter Sn about the ignition plug 10 in many conditions with a normal 
group may be used instead of the value of (SnO-delta) of (5) types. Thus, when the value of the computed variable 
J1 is TRUE, it will be judged with the discharging gap of the ignition plug 10 which is the object of inspection not 
being crushed. (5) Although inspecting a poor discharging gap based on a formula is making only discharging gap 
crushing into a subject of examination, based on the value of variable JY computed by the degree type, inspection 
may be made to be conducted instead of a variable J1. In this case, also when a discharging gap becomes large as 
compared with a condition with a normal group, it will be inspected as a poor discharging gap. 
J1'<-(Sn0-delta) <=Sn<= (SnO+delta) ... (6) 

[0034] On the other hand, when judgment equipment 38 receives a control signal CTRLJ2 (i.e., when inspection of a 
poor insulator is conducted), it is judged whether the result of the logical operation expressed with the greater than 
sign of a degree type is TRUE. In addition, motoring is performed in this case. 
J2<-Sn<= (SnO+delta) ... (7) 

In addition, the maximum of shape parameter Sn about the ignition plug 10 in many conditions with a normal group 
may be used instead of the value of (SnO+delta) of (7) types. 

[0035] When the judgment result in SI 04 performed based on a variable J1 (variable JO or a variable J2 is FALSE, 
it will be judged with discharging gap crushing or a poor insulator having arisen, respectively. In this case, after "NG" 
is set to Variable RSLT in S106, in S108, the value of Variable RSLT is outputted to a control unit 24 (refer to 
drawing 4 ). On the other hand, when the judgment result of SI 04 is TRUE, it will be judged with each inspection 
item being normal. In this case, in S1 10, it is judged whether it is equal to the predetermined number N1 or 
predetermined number N2 to which the counter variable i is set beforehand. A predetermined number N1 is used for 
a judgment in case discharging gap crushing is inspected, and a predetermined number N2 is used for a judgment in 
case a poor insulator is inspected. If the judgment result in S1 10 is YES, "O.K." is set to Variable RSLT in S1 12, and 
after processing of Scontinuing 108 is performed, ignition judging processing will be completed. When the judgment 
result of S1 10 is NO, after the increment of the counter variable i is carried out in S1 14, the processing from S102 
is repeated. 

[0036] In inspection of discharging gap crushing, in order to be judged with finally the ignition plug 10 to be examined 
being in a condition with a normal group, the judgment result of S1 04 needs to serve as TRUE in succession 
[ predetermined number / N1 ]. When a discharging gap is small, the judgment result of S104 does not always serve 
as FALSE. This is because spark discharge does not necessarily happen in a part with the always smallest 
discharging gap. However, when spark discharge is repeated two or more times and made to perform, there is a 
count of a loop from which the judgment result of SI 04 serves as FALSE once [ at least ]. It can ask for this count 
of a loop experimentally beforehand. By making this count of a loop into a predetermined number N1, although a 
discharging gap is small, it has prevented incorrect-inspecting that it is in a condition with a normal group. Similarly, 
a predetermined number N2 is introduced in order to prevent incorrect inspection in inspection of a poor insulator. 
This value is also a value calculated experimentally. By the above processing, a control unit 24 can know the result 
of inspection based on the value ("O.K." or "NG") of Variable RSLT. 

[0037] Drawing 1 2 is the circuit block diagram showing the configuration of the circuit which is another operation 
gestalt of judgment equipment 38. The judgment equipment 38 of this operation gestalt is an electrical circuit 
equivalent to the parts of the processing unit which performs processing of drawing 1 1 in the judgment equipment 
38 of the above-mentioned operation gestalt, ROM, RAM, etc., etc. The judgment equipment 38 of this operation 
gestalt is equipped with the measurement enabling-signal output unit 70 which outputs the measurement enabling 
signal EN which serves as "ON" in said electrical-potential-difference measurement time amount, and serves as 
"OFF" in other time amount the 1st threshold voltage VTH1 whose measurement enabling-signal output units 70 
are the primary voltage V1 (this is expressed as primary-voltage VI S) from which the high-frequency component 
was removed with the low pass filter 72, and the output voltage of the source 74 of a constant voltage, and the 2nd 
threshold voltage VTH2 — respectively — ** — the measurement enabling signal EN is outputted based on a 
comparison. 

[0038] After it receives rectangular pulse MPLS, the measurement enabling signal EN is set to "ON" when primary- 
voltage VIS become equal to the 1st threshold voltage VTH1 first and when primary-voltage VIS become equal to 
the 2nd threshold voltage VTH2 again after that exceeding the 2nd threshold voltage VTH2, it is set to "OFF." 
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Thus, the measurement enabling signal EN outputted is supplied to an integrator 80 and a counter 84. An integrator 
80 integrates with the value which is primary-voltage VIS among the time amount whose measurement enabling 
signal EN is "ON." Moreover, a counter 84 carries out counting of the number of the clock pulses which a clock 86 
outputs among the time amount whose measurement enabling signal EN is "ON." The zero clear of a these 
integrators 80 integral result and the count result of a counter 84 is carried out by the control signal CTRLJ from a 
control unit 24. The output value of an integrator 80 is equivalent to the value of the area A of the field shown by 
hatching shown in drawin g 8 thru/or drawing 10 , and the enumerated data of a counter 84 are equivalent to the 
value of a time parameter Tn with the above thing. Therefore, suppose that these values are expressed with area A 
and a time parameter Tn, respectively. 

[0039] The time parameter Tn which is the output of the area A which is the output of an integrator 80, and a 
counter 84 is supplied to a divider 90, and computes the electrical-potential-difference parameter Vn (=A/Tn) from 
both. The time parameter Tn which is the output of the electrical-potential-difference parameter Vn and counter 84 
which are the output of a divider 90 is further supplied to a divider 92, and shape parameter Sn (=Vn/Tn) is 
computed from both. The value of shape parameter Sn is supplied to a comparator 96. A comparator 96 compares 
shape parameter Sn with the value of the electrical potential difference VREF which is the output voltage of the 
source 98 of a constant voltage, and outputs the result as a decision output G. In addition, although an electrical 
potential difference VREF is a value beforehand set up as an electrical potential difference equivalent to the 
average of shape parameter Sn acquired about two or more ignition plugs 1 0 which can be set in the condition with 
a normal group The average value of shape parameter Sn is beforehand acquired in two or more engines of a 
condition with a normal group, respectively in both the quiescent state (atmospheric-pressure condition in a cylinder 
bore), and the motoring condition (pressurization condition in a cylinder bore). The source 98 of a constant voltage 
outputs one of the averages alternatively as an electrical potential difference VREF according to the control signal 
CTRLJ supplied. On the occasion of acquisition of the average of shape parameter Sn, the standard deviation sigma 
of shape parameter Sn is acquired collectively, and a comparator 96 performs the comparison with shape parameter 
Sn and the value of an electrical potential difference VREF as follows in consideration of 3 times of the standard 
deviation chosen while choosing each standard deviation of an engine quiescent state and a motoring condition 
based on the control signal CTRLJ. 

[0040] A comparator 96 outputs a decision output G based on shape parameter Sn, an electrical potential difference 
VREF, and a control signal CTRLJ as an output equivalent to the value of said variable J1 (JD or a variable J2. 
When the contents of the control signal CTRLJ are said CTRLJ 1, the decision output G1 or decision-output GT 
expressed with the following formulas is outputted as a decision output G. 
G1 <-{VREF-3 and sigma) <=Sn ... (8) 

G1X-CVREF-3 and sigma) <=Sn<= (VREF+3andsigma) ... (9) 

In addition, (8) types and (9) types are equivalent to the aforementioned (5) formula and (6) types, respectively. 
When the contents of the control signal CTRLJ are said CTRLJ2, the decision output G2 expressed with a degree 
type is outputted as a decision output G. 
G2<-Sn<= (VREF+3andsigma) ... (10) 

(10) A formula is equivalent to the above-mentioned (7) types. The value of a decision output G serves as TRUE or 
FALSE, and when it is TRUE, it is judged with an ignition plug 10 being in a condition with a normal group. 
[0041] Judgment equipment 38 can output the measurement enabling signal EN explained above, time parameter Tn, 
the electrical-potential-difference parameter Vn, shape parameter Sn, and a decision output G as a thing equivalent 
to the value of the above-mentioned variable RSLT. A control unit 24 judges the condition of the ignition plug 10 
which is the object of inspection based on the value of a decision output G. Timing from which a control unit 24 
acquires the decision output G for every one spark discharge is carried out immediately after the measurement 
enabling signal EN changes from "ON" at "OFF." However, this decision output G is as a result of the judgment 
performed based on one spark discharge to the last In order to obtain the same result as the processing (refer to 
drawing 1 1 ) in the above-mentioned operation gestalt, only when the decision output G of said predetermined 
number N1 or a predetermined number N2 is TRUE altogether in a control unit 24, it is necessary to judge with an 
ignition plug 10 being in a condition with a normal group. 

[0042] Below, another operation gestalt is explained to this invention pan. The ignition plug inspection approach of 
this operation gestalt is an approach of inspecting an ignition plug using the amount only about the height of primary 
voltage VI. Drawing 13 is a graph which shows repeatedly the wave of the primary voltage VI shown in drawing 8 
thru/or drawing j g . However, smoothing of the primary voltage VI shown in drawing 13 is carried out by the same 
hardware as the low pass filter 72 shown in drawing 12 , the software processing which realizes contents equivalent 
to processing of the hardware by the operation. It expresses primary-voltage VIS like the display which used this in 
the above-mentioned operation gestalt. According to the wave to which such smoothing was carried out, the 
processing based on the wave of the primary voltage VI described below becomes easily and exact. The ignition 
plug inspection approach of this operation gestalt inspects an ignition plug 1 0 based on the height of primary- 
voltage VIS after the passage of time expressed with the value of the variable offset set up beforehand from the 
time of primary-voltage V1S becoming equal to a threshold VTH1. In addition, the threshold VTH2 used for the 
ignition plug inspection approach of this operation gestalt in the above-mentioned operation gestalt is unnecessary. 
This is because the value of the time parameter Tn in the above-mentioned operation gestalt is unnecessary. 
[0043] The value equivalent to the die length of the time amount whose spark discharge is mainly capacity discharge 
is beforehand set to Variable offset. This value can be known experientially. The inclination of change of primary- 
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voltage V1S becomes comparatively smooth into the time amount which is mainly inductive discharge so that clearly 
from drawing 13 R> 3. And the magnitude of the inclination (negative value) becomes small generally, so that time 
amount passes. However, just before the time amount which is mainly inductive discharge is completed, the 
magnitude of the inclination (negative value) of change becomes large again. The ignition plug inspection approach of 
this operation gestalt inspects an ignition plug 1 0 based on the average (it expresses meanVI S) of the height of 
primary-voltage V1 S in the time amount to which the magnitude of the inclination (negative value) of change of 
primary~voltage V1S is continuing becoming small generally. The magnitude of this value of average meanVIS 
becomes large in order of discharging gap crushing, a condition with a normal group, and a poor insulator so that 
clearly also from drawing 13 . 

[0044] D rawin g 14 is processing replaced with the ignition judging processing shown in drawing 1 1 , and is the flow 
chart of the processing which inspects an ignition plug based on the above-mentioned average-value meanVI S. 
Therefore, the same equipment as the above-mentioned operation gestalt which performs processing which showed 
the judgment equipment 38 of this operation gestalt to drawing 1 1 is used. First, the zero clear of the variable i is 
carried out in S200. Next, in S202, the meanVI S calculation processing which is a subroutine is called. In addition, 
about the contents of meanVI S calculation processing, it mentions later (R> drawing 15 5 reference). Then, in S204, 
it is judged whether the value (set to a variable J3) computed by the degree type based on average meanVI S 
computed by S202 is TRUE or it is FALSE. 
J3<-(meanV1S0-delta) <=meanV1S<= (meanVI SO+delta) 
... (11) 

meanVI SO is the average of average meanVI S about the ignition plug in many conditions with a normal group here, 
and Variable delta is 3 times the value of the standard deviation sigma computed by the computation of average 
meanVI SO. In addition, in this operation gestalt, inspection of discharging gap crushing and a poor insulator is both 
conducted based on (11) types. The condition that the value of a variable J3 serves as FALSE will be in the 
condition of being judged with discharging gap crushing or a poor insulator having arisen. However, in case a motor 
40 is stopped in case inspection of discharging gap crushing is conducted, and inspection of a poor insulator is 
conducted like the above-mentioned operation gestalt, a motor 40 is rotated with constant speed. 
[0045] If the judgment result of S204 was FALSE, after the same processing as S1 06,1 08 shown in drawing 1 1 will 
be performed in S206 and S208, ignition judging processing is completed. When the judgment result of S204 is TRUE, 
in S210, it is judged whether the value of Variable i is equal to predetermined numbers N1 or N2 like the above- 
mentioned operation gestalt, and if the result was YES. after the same processing as S1 12 or subsequent ones 
shown in drawing 1 1 will be performed in S212 and S208, ignition judging processing is completed. When the 
judgment result of S210 is NO, after the increment of the value of Variable i is carried out, the processing from 
S202 is repeated in S214. 

[0046] Drawing 1 5 is a flow chart which shows the contents of the meanVI S calculation processing which is the 
subroutine called in S202 of drawing 1 4 . First in S300, while the value of the above-mentioned variable offset is set 
to Variable j, the zero clear of variable sigmaVIS and the variable n is carried out. Next, in S302, after the value of 
primary-voltage V1 SG] is added to the value of variable sigmaVI S, the increment of the value of Variable n is 
carried out by S304. In addition, the value of primary-voltage VI SQ] sets to j= 0 the time of primary-voltage VI S 
becoming equal to the threshold VTH1 shown in drawing 13 . The value of the time of primary-voltage VIS 
becoming equal regularly again at the source electrical potential difference VSS of a constant voltage shall be 
stored in RAM which is beforehand contained in judgment equipment 38 and which is not illustrated as array data 
henceforth at that time (the number of data stored is set to NUM). Then, in S306, the value computed by variable 
dertaVISI and variable dertaV1S2 by the following formulas is set. 
dertaVISI <-V1S D+step]-V1S D] ... (12) 
dertaV1S2 <-V1SG+2*step]-V1S D+step] ... (13) 

The value of variable deltaVISI is a value equivalent to the inclination of the change of primary-voltage VIS at the 
time of being shown by Variable j. Moreover, the value of variable deltaV1S2 is a value equivalent to the change 
inclination which is primary-voltage V1 S after the time amount further shown with the value of Variable step passes 
from the time of variable dertaVISI being computed. 

[0047] Next, in S308, it is judged whether the value of variable deltaVISI is below a value that applied the value of 
Variable alpha to the value of variable deltaV1S2. If a judgment result is YES, after the value of Variable step is 
added to the value of Variable j in S310, the processing from S302 will be repeated. If the judgment result of S308 is 
NO, it will be judged with it being in the condition (condition that the magnitude of change inclination is small) that 
the change inclination (negative value) of primary"~vortage VIS is large, and the processing from S302 will be 
repeated. On the other hand, if the judgment result of S310 is NO, the change inclination (negative value) of 
primary-voltage VI S began (the magnitude of change inclination began to become large) to become small again, that 
is, it judges with the period of inductive discharge expiring, and after the value of average meanVI S is computed 
based on a degree type, meanVI S calculation processing will be completed in S312. 
meanVI S<-sigma V1 S/n ... (14) 

Thus, the ignition plug inspection approach of this operation gestalt is the inspection approach which does not need 
to take the amount equivalent to the time parameter Tn in the above-mentioned operation gestalt into 
consideration. In addition, although the values of the above-mentioned variable alpha are zero or more values set up 
beforehand and the judgment precision of the termination stage of inductive discharge gets worse by enlarging this 
value, the incorrect judging by mixing of a noise can be controlled. 
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[0048] In each operation gestatt explained above, each value of primary voltage V1, primary-vottage VIS, area A, the 
electrical-potential-difference parameter Vn, shape parameter Sn, secondary voltage V2, variable deltaV1S1, 
variable deltaVI S2, and variable sigmaVI S grade is detected as an amount of electrical-potential-difference 
relation. 

[0049] As mentioned above, although some operation gestagen of this invention were illustrated, these are literal 
instantiation, and this invention can be carried out in the mode which performed various deformation and 
amelioration, without deviating from a claim. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the drawing in which the condition of an ignition plug when neither a poor discharging gap nor 
insulator damage has arisen is shown. 

[ Drawing 2] It is the drawing in which the condition of an ignition plug when the poor discharging gap has arisen is 
shown. 

[Drawing 3] It is the drawing in which the condition of an ignition plug when insulator damage has arisen is shown. 

[Drawing 4] It is the outline block diagram showing the configuration of the outline of the check system used for 

operation of the ignition plug inspection approach which is 1 operation gestalt of this invention. 

[ Dra wing 5] It is the graph which shows the relation of the capacity discharge and the inductive discharge in the 

wave of the primary voltage acquired by the above-mentioned check system. 

[Drawing 6] It is the front view showing the above-mentioned whole check system roughly. 

[Drawing 7] It is the graph which shows the general relation of the electrode potential by which the pressure and 
spark discharge of air of the magnitude of the gap between parallel poles and a perimeter are started (Paschen's 
law). 

[Drawing 8] It is the graph which shows the wave of the primary voltage in a condition with a normal group acquired 
by the above-mentioned check system. 

[Drawing 9] It is the graph which shows the wave of primary voltage when discharging gap crushing has arisen 
acquired by the above-mentioned check system. 

[Dr awin g 10] It is the graph which shows the wave of primary voltage when the poor insulator has arisen acquired by 
the above-mentioned check system. 

[D rawing 1 1 ] It is the flow chart which shows an example of the contents of the ignition judging processing 
performed by the processing unit contained in the judgment equipment of the above-mentioned check system. 
[D rawin g 12] It is the circuit diagram showing another operation gestalt with the operation gestalt for performing 
processing shown in drawing 1 1 of the judgment equipment of the above-mentioned check system. 
[Drawing 13 ] It is the graph which shows repeatedly a wave when the condition with a normal group, discharging gap 
crushing, and the poor insulator which were acquired by the above-mentioned check system have arisen. 
[ Drawing 14] It is the flow chart which indicates another operation gestalt to be the processing shown in drawing 1 1 
of the ignition judging processing performed by the processing unit contained in the judgment equipment of the 
above-mentioned check system. 

[Drawing 15] It is the flow chart which shows the contents of the meanVIS calculation processing which is the 
subroutine called in S202 of the ignition judging processing shown in drawing 14 . 
[Description of Notations] 

10: Ignition plug 12: Center electrode 14: Earth electrode 16: Insulator 18: Shell 20: Test equipment 24: Control 
device 30: Ignition coil 32: Transistor 36: Ignition control equipment 38: Judgment equipment 40: Motor 
42: Primary coil 44: Secondary coil 48: Inspected engine 52: Base 54: Coupling 56: Drive shaft 58: Bearing 70: 
Measurement enabling-signal output unit 72: Low pass filter 74 98: Source of a constant voltage 80: Integrator 84: 
Counter 86: Clock 90 92: Divider 96: Comparator 
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